The decentralization of a sales support department in a medium-large company : A quantitative assessment based on ideas of Thomas L. Saaty and Stafford Beer by Steenge, A.E. et al.
120 European Journal of Operational Research 48 (1990) 120-127 
North-Holland 
The decentralization of a sales support 
department in a medium-large company 
A quantitative assessment based on ideas 
of Thomas L. Saaty and Stafford Beer 
A.E. Steenge, A. Bulten and F.G. Peters 
University of Twente, Faculty of Public Administration, P.O. Box 217, 7500 AE Enschede, The Netherlands 
Abstract: In this paper we discuss an integration of the Beer cybernetic oriented management theory and 
Saaty's hierarchical pproach to assess management problems in a more quantitative way. 
Keywords: Decentralisation, hierarchical decomposition, i formation flow, synergy, cybernetics 
I. Introduction 
In present-day management li erature, cyber- 
netics-based system-oriented thinking has firmly 
established a place of its own. In this branch of 
literature, a socio-economic system is thought of 
as an organism having a number of well-specified 
functions, striving to survive in an unsure and 
potentially hostile environment. Well-known 
authors in this tradition are Beer (1966, 1979), 
Aldrich (1979), Weick (1979), Mintzberg (1979, 
1983), Gomez (1981), Scott (1981), Kieser and 
Kubicek (1983), and Levinson (1985). 
A primary concept of organization here is the 
system's capability of self-regulation i terms of 
externally defined states of the environment. This 
requires that essential system parameters be kept 
within certain well-defined limits to prevent he 
system from collapsing. If these limits are ob- 
served, the system not only survives, but, as for- 
mulated by Stafford Beer (1979, p. 113), we may 
speak of 'survival in reasonable comfort'. 
Beer's management cybernetics theory focuses 
on the self-regulating and self-organizing powers 
of a system that make the system's development 
and behaviour relatively invariant o specific ac- 
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tions and interventions from outside (see also 
Gomez, 1981). As a central concept, Beer has 
introduced the viable system. Viable systems are 
able to maintain their identities in an environment 
known for - often - unpredictable action and 
behaviour. 
The structure of a viable system is char- 
acterized by a hierarchy of sub-systems that can 
be identified with the following system functions 
(Gomez, 1981, p. 87 ft.). See Figure 1. 
1. System 1(the divisional function) consists of 
relatively independent operational units (the divi- 
sions) performing according to the firm's general 
objectives. An example of this system is the work 
floor, where the actual products are being manu- 
factured. 
2. System 2 is a functional system where a 
specific kind of coordination (both vertical and 
horizontal) takes place between separate oper- 
ational units. The central concept here is 'damp- 
ing'. Each division is autonomous within the limits 
set by the organization, but this autonomy can be 
seriously disrupted by other units, e.g., because of 
communication failures or conflicts of interests. 
To prevent it, System 2 coordinates the divisions. 
3. System 3 (the operational function) ensures 
the internal stability within the firm. It aims at 
providing an optimal distribution and use of avail- 
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able resources and a proper functioning of activi- 
ties within the firm. 
4. System 4 (the strategic function) guarantees 
the stability of the firm with respect o its environ- 
ment. The main purpose of this system is to 
ensure continuity. 
5. System 5 (the normative function) coordi- 
nates Systems 3 and 4, in accordance with the 
firm's overall policy. It seeks to balance external 
and internal stability. 
These five system functions hould not be iden- 
tified a priori with one particular person or group 
of persons (although, for example, the general 
manager may represent he System 3 function). 
They rather represent groups of activities which 
can be identified throughout each (sub-) system. 
In the case we shall discuss in some detail in this 
paper, attention will be focused on the system 
functions 1 and 2. Therefore, in order not to 
complicate the analysis unnecessarily, Systems 3, 4 
and 5 have been lumped together in one - aggre- 
gated - function, henceforth to be called the 
"Metasystem". 
The above-mentioned functions are necessary 
to a system's viability, but they are not sufficient. 
Beer has formulated three further principles of 
organizational effectiveness (Beer, 1979): Re- 
quisite variety, Channel capacity, and Transduc- 
tion. 
2. The planned reorganization 
The subject of our inquiry is a Dutch company 
that produces capital goods for the use and distri- 
bution of electric energy. In the 1960's, six major 
companies in Holland merged into this company. 
In this process, the sales departments were central- 
ized. This was done primarily to prevent a poten- 
tial client from being visited by several salesmen 
of the same company within a short period of 
time. 
At present the company's primary processes 
take place in the so-called "Industry Groups". 
The planned reorganization of one of the three 
groups which exist at the moment will be dis- 
cussed in this paper. Within this particular in- 
dustry group three 'Product Groups' can be dis- 
tinguished. Production methods of the different 
product groups may differ substantially. However, 
often complementary products ask for combined 
orders for all three product groups. 
The essential task of the Central Sales Support 
Department is assuring smooth connections be- 
tween the commercially oriented sales depart- 
ments and the technically oriented production 
units. Taking care of the combined orders is one 
of the three main activities of Central Sales Sup- 
port. Its other main activities are the 'normal' 
sales support activities (preparing quotations or 
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Figure 2. Central sales support as a synergetic coordination function 
preparing orders for production) and the so-called 
"central activities", primarily the representation f 
the interests of Central Sales Support at the sales 
and production branches. 
In the planned reorganization, the (single) in- 
dustry group will be split into three new Industry 
Groups. In this process, Central Sales Support will 
be decentralized. Of the original function, only an 
administrative top remains, which is responsible 
for a number of staff activities which cannot be 
assigned irectly. 
The decentralization f the industry group is a 
vertical one (Mintzberg, 1983), the delegation of 
decision power going down. The decentralization 
of the Central Support Department is partly a 
vertical decentralization (the former product 
groups become responsible for the assigned sales 
support) and partly just a physical distribution of 
certain services, means and people, where decision 
power is not involved. 
The translation of the organizational chart at tl 
- the situation before decentralization - into the 
terminology of the Beer framework is given in 
Figure 2. The situation after decentralization is 
given in Figure 3. 
The subject proper of this paper concerns the 
effects of the planned decentralization of the 
Central Sales Support Department. Central here is 
the question if the new structure (t2) will be able 
to provide the same support facilities to the com- 
pany as before. Certain consequences of applying 
the Beer model to the planned decentralization 
procedure are immediately obvious. For example, 
looking at the second translation (Figure 3), it is 
clear that the synergetic effect of the (original) 
sales support is largely lost: the lines of communi- 
cation between Sales and Sales Support do not 
conform to Beer's organization model. It is also 
clear that the relation between the new sales sup- 
port departments i  not well-organized. This is 
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illustrated by Figure 4, which is an enlargement of
the small rectangular area at the right-hand part 
of Figure 3. An immediate consequence of this 
will be that combined orders may be expected to 
be more difficult to process in the new situation. 
Because of the many separate issues to be con- 
sidered, a total verdict on the integral decentrali- 
9 ©- 
Figure 4. Ill-organized communication 
zation operation is difficult to give without a 
quantitative approach. Although the Beer model 
allows numerical calculations, the Saaty hierarchi- 
cal approach probably will be most helpful in 
translating the effects of the (proposed) changes 
into numerical values (Saaty, 1980; Saaty and 
Alexander, 1981). A prominent reason is that the 
two situations (before and after the decentraliza- 
tion) have to be compared on each organizational 
level. For work of such scope, the AHP seems 
preferable to others. Our paper thus, will con- 
centrate on a method to compare xisting (tl) and 
the planned (t2) organizational framework. In a 
final section we discuss some possibilities regard- 
ing the location and elimination of organizational 
bottlenecks. 
3. The hierarchy 
In this section, we consider a well-functioning 
Sales Support effort as the central aim. In the 
tl-situation, the Central Sales Support Depart- 
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Figure 5. Hierarchical decomposition of the function of sales upport 
ment (CSS, see Figure 2) is the central unit. We 
already briefly mentioned that it has three main 
tasks, i.e.: 
(1) General activities, mainly taking care of the 
CSS-interests. 
(2) 'Normal' sales support activities, where only 
one product group is involved. 
(3) Sales support activities involving combined 
orders. As we have seen, in the t2-situation, CSS is 
split into three new support groups (see the left- 
hand side of Figure 3). 
For sales support o contribute to the viability 
of the system in the Beer cybernetic nterpretation, 
its System 1, System 2, and Metasystem functions 
must perform well, and be well coordinated. The 
cybernetic structure can be numerically analyzed 
by considering to what extent each institution 
contributes to each system function. Diagram- 
matically, we have the configuration of Figure 5. 
For reasons of space, in this paper, we shall con- 
centrate mainly on the System 2 function. 
The levels have the following interpretation: 
Leve l  1. Overall performance of the Sales Sup- 
port organization (SS). 
Leve l  2. The institutions (groups of activities): 
Central Activities (CA), Sales Support of Com- 
bined Orders (SSCO), Normal Sales Support 
(NSS). 
Leve l  3. The contributions to the several system 
functions we have distinguished: System 1 ($1), 
System 2 ($2), and the Metasystem function (M), 
which combines the functions of the system func- 
tions 3, 4 and 5 we discussed above. 
Leve l  4. This level consists of three groups of 
factors, each associated with a system function. 
For System 2, we distinguish the flow of informa- 
tion between the various control centers (CONT), 
and the flow of information between the various 
coordination centers (COORD). For the Metasys- 
tern we distinguish internal and external stability 
as factors, and for System 1 the processing of, 
respectively, orders and quotations. 
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Level 5. On this level we distinguish means of 
communication (Media), number of people in- 
volved (Actors), Accessability, speed of Communi- 
cation, Existence and quality of information and 
the available Knowledge and experience. From 
Figure 5 we immediately have that the terms 
'Media' and 'Actors' have a different interpreta- 
tion in each system function. 
Level 6. The situation before (tl) and after (t2) 
the decentralization effort. 
Our hierarchy thus consists of 6 levels. If we 
want to incorporate additional detail, we may 
wish to take even higher levels into consideration. 
For example, the factors Media and Actors can be 
analyzed in terms of the criteria 'type' and 'size'. 
In order not to complicate the analysis unneces- 
sarily, we have omitted such higher levels. Because 
not every criterium at the higher levels affects 
each criterium on the previous level, the hierarchy 
should be characterized as an incomplete one, in 
the sense defined by Saaty (1990, p. 42-43). This 
means that at the appropriate places, priorities 
and their reciprocals have been represented by a 
zero. 
lead to the following matrices, respectively, for 
CA: 
$2 M S1 
s2 1 3 9 
M 1 7 , 
1 1 
S1 ~ 7 ] 
for SSCO: 
$2 M $1 
S2 1 6 4 
M 1 1 
sl ¼ 3 1 
and for NSS: 
$2 M $1 
s2 1 1 ~- 
M 1 1 
Sl 9 7 1 
4. Results 
First of all, we have to estimate the impact of 
the three institutions or groups of activities (i.e. 
CA, SSCO, NSS) on the overall functioning of the 
company's ales support effort. In the comparison 
matrix giving these impacts, the interests of all 
concerned parties (the Sales, Sales Support, Pro- 
duction, and other Departments) should be re- 
flected. On the basis of interviews, questionnaires 
and various kinds of reports, the following pair- 
wise comparison matrix was compiled for SS 
(Level 1) with a its eigenvector: 
CA 
SSCO 
NSS 
CA SSCO 
1 1 
2 1 
3 2 
NSS 
l 
, 
1 
/0.163 
a = ~ 0.297 
\ 0.540 
The next step is the determination of the sys- 
tem functions $2, M and $1, as they are embodied 
in the Level 2 groups of activities. Our inquiries 
The matrix of eigenvectors, b for these matrices is 
given by 
$2 
M 
$2 
CA SSCO NSS 
0.655 0.691 0.096 
0.290 0.091 0.105 
0.055 0.218 0.799 
The product ba yields the vector c: 
SS 
$2 ( 0 .364  
M [ 0.131 
sl \ 0.505 
The vector c thus gives the priorities of the system 
functions for the well-functioning of the sales sup- 
port effort. To save space, for the next levels we 
shall present he calculations only for the System 
2 function. As indicated, CONT here stands for 
the information flow between the various control 
centers, and COORD for the information flow 
between the various coordination centers. 
First we must determine the relative impacts of 
both criteria on $2 (Level 3). 
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We have for $2 
CONT COORD 
CONT 1 3) , d = (0.75/ 
COORD ½ 1 0.25 }' 
where d is the corresponding eigenvector. For 
both criteria, the means of communication (meet- 
ings, memo's, telephone cables, etc.) and the num- 
ber of persons involved must be considered. Using 
the abbreviations 'MED' and 'ACT', respectively, 
for the factors 'Media' and 'Actors', we have, for 
the first criterium (CONT): 
MED ACT oEo(1 e=1°'33' 
ACT 2 1 ~ 0.667 ]' 
with e the relevant eigenvector. The next level 
gives the direct confrontation between tl and t2 
for MED, 
tl t2 
tl 1 3 1 
t2 ½ I } ' 
and for ACT: 
tl t2 
tl (1 1 ) .  
t2 1 1 
Thus, for CONT, the matrix of eigenvectors, f ,  is 
given by 
MED ACT 
tl (0.75 0.5 ) .  
t2 0.25 0.5 
The product fe yields the vector g: 
CONT t1(0 8 ) 
t2 0.417 
For COORD, following the same numbers of steps, 
the overall priority vector h is found to be 
COORD 
,1 (°.8° 1 
t2 0.20 ] 
Thus, the matrix of eigenvectors i is given by 
CONT COORD 
tl (0.583 0.80t , 
t2 0.417 0.20 
and the product id gives the priority vector for the 
$2 function: 
$2 
t2 k 0.363 
In similar ways, we have calculated for the 
Metasystem function, the eigenvector 
M t°9°) 
t2 ~ 0.10 
The above rather extreme result is caused by the 
fact that combined orders have been more or less 
'forgotten' in the decision process that lead to the 
decentralization of the industry group and the 
sales support department. For the $1 vector we 
obtained 
S1 (046) 
t2 0.54 
This gives, for all functions combined, the overall 
matrix of eigenvectors k:
$2 M SI 
tl (0.637 0.90 0.46].  
t2 0.363 0.10 0.54 ] 
The product kc gives the priority vector for the 
total sales support effort: 
SS t1(06 ) 
t2 0.38 
This vector gives the overall verdict on the de- 
centralization process. We observe that after de- 
centralization, the support function will be less 
effective than before. To a large extent, this is a 
consequence of such systematic factors as a di- 
minished transducer variety, a loss in channel 
capacity and the like. 
5. Further comments 
The problem discussed in this study - the ef- 
fects of the decentralization f the Central Sales 
Support Department in a medium-large company 
- can be approached in several ways. The choice 
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will depend on our insights and on the possibili- 
ties we have, financially and in time. In our study, 
we have combined an organizational point of view 
with systemic functions as suggested by the viable 
system model. In a more extended study by one of 
the authors (Bulten, 1988) the comparison follow- 
ing a more traditional organizational point of view 
was carried out. Outcomes of the various compari- 
sons were very close. Again, the pre-organization 
form was preferred as indicated by the vector of 
priorities: 
(0.66] compared to (0"62 ] 
0.34 ] as 0.38 } 
obtained above. 
In this paper we have shown that the overall 
situation before decentralization is--from the 
point of view of Stafford Beer's viable system 
theory--preferable to the situation after de- 
centralization. A quite different question, how- 
ever, is how the organization, given the new situa- 
tion, should organize itself to approach the level 
of performance of the first (i.e., the pre-decentrali- 
zation) situation. Here the concept of the system's 
'capability' (the potential state of the system) 
should be addressed (Beer, 1979, p. 292). For- 
tunately, we can use the AHP and the same data 
gathered in the above study for this purpose. 
It is not difficult to see that the coefficients of 
the many required pairwise comparison matrices 
are indicators of real and potential bottlenecks. 
Therefore, alternatives can be formulated to meet 
the requirements specified by principles of the 
viable-system odel. 
The Analytic Hierarchy Process thus enables us 
to measure the desirability of a formulated alter- 
native with respect o the level of functioning of 
the sales support department(s). From this we can 
recommend a new design so that the required level 
of performance is reached. 
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